ABSTRACT. Neutral elements and central elements are characterized in different classes of posets such as sectionally semi-complemented posets, atomistic posets etc.
Introduction
When a lattice is not distributive, some of its elements may behave more or less as if they belonged to a distributive lattice. This motivated many mathematicians to define types of elements that preserve some of the properties of distributive lattices. In view of this B i r k h o f f [1] introduced the concept of a neutral element in general lattices. G rä t z e r and S c h m i d t [4] generalized the concept of neutral elements to standard elements and carried out study in depth. Regarding the study of these special elements in posets, B i r k h o f f [2] raised the following open problem:
ÈÖÓ Ð Ñº Define natural generalizations of the notions of a neutral element and a standard element to posets.
In view of this open problem, T h a k a r e , P a w a r and W a p h a r e [8] introduced the concepts of a neutral element and a standard element in posets. In this note, we use these concepts introduced in [8] to obtain the characterizations of neutral elements. Further, we extend characterizations of central elements given by J a n o w i t z [5] to a poset. Throughout this paper denotes a poset.
Neutral elements in posets
We begin with necessary concepts and terminology in a poset . 
The following definitions are due to T h a k a r e , P a w a r and W a p h a r e [8] .
Ò Ø ÓÒ 2.1º A pair of elements , ∈ is called a modular pair and
ℓ } ℓ for every ∈ . Dually, we have the concept of ( , ) * .
We write ( , , The following two results can be found in W a p h a r e and J o s h i [10] .
(The fundamental characterization theorem of standard elements)º
The following conditions for an element ∈ are equivalent:
( ) The equality
( ) is distributive and strongly separating.
ÓÖÓÐÐ ÖÝ 2.4º
For an element ∈ , the following statements are equivalent:
dually distributive and strongly separating. ( ) is standard and dually standard (dually distributive).
Ò Ø ÓÒ 2.5º A poset with 0 is said to be sectionally semi-complemented (in brief an poset) if for , ∈ , ∕ ≤ implies there exists an element ∈ such that 0 < ≤ and ( , ) ℓ = {0}. A poset with 0 is said to be atomistic if, for , ∈ , ∕ ≤ implies there exists an atom ∈ such that ≤ and ( , ) ℓ = {0}. Dually, we have the concept of a dually sectionally semi-complemented (in brief * ) poset and a dually atomistic poset. Note that an atomistic poset is an poset. Let and be elements of a poset with 0. We say that and are perspective and write ∼ , if the conditions ( , ) = ( , ) and ( , ) ℓ = ( , ) ℓ = {0} hold for some ∈ . We say that is subperspective to , if the conditions ∈ ( , ) ℓ and ( , ) ℓ = {0} hold for some ∈ ; see T h a k a r e , M a e d a and W a p h a r e [7] . Now, in the following result, we connect subperspectivity with standardness of an element.
Ä ÑÑ 2.6º An element of an poset is standard if and only if every element subperspective to is less than or equal to .
P r o o f. Let be a standard element and ∈ be an element subperspective to , i.e., for some
is an poset, there exists ∈ such that 0 < ≤ and ( , ) ℓ =
{0}. Using standardness of and ≤ ∈
Conversely, suppose that every element subperspective to is less than or equal to . Let
To show is standard, it is enough to show that ≤ . Suppose ∕ ≤ . Since is an poset, there exists ∈ such that 0 < ≤ and ( , P r o o f. Let be an poset and let ∈ be a dually standard element. In view of Corollary 2.4 and Lemma 2.6, it is enough to show that an element subperspective to is less than or equal to .
Let be an element subperspective to , i.e., for some ∈ , ∈ ( , ) ℓ and ( , ) ℓ = {0}. Suppose ∕ ≤ . Since is an poset, there exists ∈ such that 0 < ≤ and ( ,
The converse is obvious. □ Note that in the above theorem, we have essentially proved that in an poset every dually standard element is standard. In fact this is an extension of our result [9, Theorem 7] for an lattice to an poset.
Ò Ø ÓÒ 2.8º Let be a poset with 0. We write ∇ if the following condition holds:
see T h a k a r e , M a e d a and W a p h a r e [7] . An element of a poset with 0 is called ∇-standard if ( , ) ℓ = {0} for ∈ implies ∇ ; see W a p h a r e and J o s h i [10] .
The following result can be found in W a p h a r e and J o s h i [10] .
Ä ÑÑ 2.9º Every standard element is ∇-standard and conversely in an
poset.
Ì ÓÖ Ñ 2.10º In an as well as * poset, an element is neutral if and only if it is dually distributive.
P r o o f. Let be a dually distributive element of an and * poset . In view of Corollary 2.4 and Lemma 2.9, it is enough to show that is a ∇-standard element.
Let ( ,
it is enough to show that ≤ . Suppose ∕ ≤ . Since is an * poset, there exists ∈ such that 1 > ≥ and ( ,
ℓ . Using the fact that is dually distributive and ∈ ( , ) ℓ , we 
Central elements in posets
The concept of the center of a poset was introduced by B i r k h o f f [2] . An element of a poset with 0 and 1 is called a central element if there exist two posets 1 and 2 and an isomorphism between and the direct product 1 × 2 such that corresponds to the element [1 1 , 0 2 ] ∈ 1 × 2 where 1 is the greatest element and 0 is the smallest element of , = 1, 2.
In a lattice, it is known that an element is central if and only if it is neutral having a complement; see M a e d a and M a e d a [6] . T h a k a r e , P a w a r and W a p h a r e [8] 
This concept of a complement was introduced by C h a j d a [3] .)
We need the following result proved in T h a k a r e , P a w a r and W a p h a r e [8] . ( ) is a -central element.
ÓÖÓÐÐ ÖÝ 3.3º A -central element of a poset with 0 and 1 has a unique complement which is also -central.
P r o o f. Let be a -central element, 1 and 2 be two complements of . Then 
Similarly, using dually standardness of , 
P r o o f. Suppose to be standard. Since ∈ ( , ′ ) ℓ = and using standardness of and
Conversely, suppose that ′ is dually distributive and
for every ∈ . In view of Theorem 2.3, it is sufficient to prove that is strongly separating and distributive. Suppose ( ,
, ∈ . Since ′ is dually distributive, we have ( , 
